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This invention relates to photocomposition systems and
processes especially for the manufacture of still pho-
tography, motion and television pictures in which a main
picture component such as live action is combined with
supplementary picture components such as background
scenery derived from transparencies projected on reflect-
ing or semi-transmissive surfaces.

This application is a continuation-in-part of my appli-
cation Serial No. 445,750, filed July 26, 1954, now Patent
No. 2,857,806.

Oue of the objects of the invention is to derive the live
action through a transparent cutout in a reflecting surface
arranged in front of a camera while the supplementary
component pictures are directed from one side only from
the reflecting parts of the surface into the camera.

Another object of the invention is to direct the com-
ponent light beams from one side only on to the back
of a semitransparent background screen and to photo-
graph or televise the live action occurring in front of such
screen together with the back-ground pictures into a
camera which is not exposed to the directly transmitted
portions of the background light beams.

It is known from trick film technique to replace part of
the decorations by models of reduced scale, for example
to provide scenery of superhuman dimensions.

These models are arranged between camera and actors
in such a way as to achieve the desired dimensional re-
lationship between live action and background. Under
the name of Shuftan process, furthermore, a composite
photographic process is known in which the reduced
background models are replaced by transparencies re-
flected from a mirror having a transparent cutout through
which main background and actors are photographed.
Both processes have the disadvantage that it is difficult
to achieve a perfect juxtaposition of the component pic-
tures without the showing of separation lines. Focusing
in depth is also difficult and can only be solved with the
aid of an extremely intensive illumination. For example,
a reduction in scale of the auxiliary component pictures
of 1:4, requires at a distance of thirty foot from the main
background from the camera, a focal depth of between
7.5 and thirty feet. Such focal depth can only be realized
at excessively reduced camera openings, such as a shut-
ter opening of 22, which in turn will require very large
illumination intensities.

A further disadvantage of the known process is in that
small displacements or vibrations of the mirror will auto-
matically destroy the perfect line-free juxtaposition of
the different component pictures. While attempts have
been made to improve these conditions by specific pho-
tographic techniques, for example by the insertion of
color or gray wedges and corresponding adjustments of
color, these techniques have been found suitable for
black and white pictures only, but not for color pictures.

One of the objects of the invention, therefore, is to
overcome these difficulties by adjusting in the camera
the main component picture in sharp focus and to move
the mirror so close to the camera that the circle of dif-
fusion for the auxiliary component pictures is between 1
and 5 mm., whether this circle of diffusion is calculated
from shutter stop, distance and focal length of the ob-
jective of an optical point, or it is measured on the cam-
era screen as a mirror point of less than .01 mm. diam-
eter. At the same time, unilaterally of the mirror and
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at a short distance therefrom, a collector lens or an
equivalent optical element is arranged in the path of the
supplementary component pictures in such a manner that
these pictures will be photographed by the camera at the
given distance adjustment thereof.

In a preferred embodiment of the invention, the mirror
is arranged at such a distance from the camera that the
diameters of the diffusion circles of points reflected from
the mirror are between .5 and 2 mm.

In order to achieve this purpose, as a more specific
object of this invention, the camera is focused sharply
upon a main projection screen consisting preferably of
a grain-free rubber, collodium, or plastic foil. On this
projection screen the desired still or moving pictures are
projected sharply, preferably by means of background
projection technique. The same picture is also directed
upon the mirror from one side only so that the pictures
will superimpose each other, within the measure of the
desired unsharpness and without separation lines being
visible.

It is another object of the invention to arrange one or
more background projectors behind the projection screen
and in this case either right or left when viewed from
the camera. The mirror or any reflecting surface can
be supported rotatable about its axis to correct its obligue
position with respect to the projected pictures.

In accordance with another object of the invention, the
mirror or reflecting surface is arranged in a zone in which
the mirror itself and thereby the edges of its cut out por-
tion are being seen. by the camera with well defined
values of the circle of diffusion.

In the known processes, such an arrangement of the
mirror would deteriorate the picture quality because as
a result of their unsharpness, the pictures could be
brought only insufficiently into proper juxtaposition upon
the mirror, especially if observation on an opal screen
is excluded as is usually the case in motion picture or
television productions.

A specific object of the invention is in that the same
complete picture or at least a substantial part thereof, is
projected from one side only upon the mirror as well as
the main projection screen.

In another embodiment of the invention auxiliary cam-
eras are added for close-ups or like special effects, which
can be switched in or switched out as desired. These
cameras may already be arranged within the normal pic-
ture range of the main camera, all that is necessary for
effective operation is to so place them that they do not
fall within the cutout portion of the mirror.

In a preferred embodiment of the invention, a mirror
is used which reflects on both sides thereof; on the side
of the mirror facing the projector for the supplementary
picture components, an auxiliary camera is arrarged or
a monitoring device or viewer, preferably with the in-
terposition of a further mirror or like means reversing
the sides of the picture.

Still another object of the invention is to arrange on
both sides of the optical axis of the main camera a pro-
jector in such a manner that the optical axes of the pro-
jectors intersect on the mirror with the point of inter-
section of the optical axis of the camera.

A further object of the invention for background pro-
jection is to arrange the projectors on one (left or right)
side only on the back of a semi-transparent screen and
the camera in front of such screen, and on the same (left
or right) side as the projectors thereby preventing the
camera from being exposed to hot spots derived from
projector light directly impinging upon the camera lens.

In order to reduce, if not compensate, distortion due to
this uni-laterally projecting light beam, the transparen-
cies used for projection are distorted in such a way so
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that in projection on the screen and exposure to the
camera an undistorted picture of the background will
result.

As a further alternative, compensation of projection
distortion is effected by appropriately shaped projection
lenses or any other optical reflecting or deflecting means
causing the transparencies used for projection to be dis-
torted or their distortion to be compensated with the re-
sult that on the background screen an undistorted pic-
ture will appear which is exposed to the camera.

As a further object of the invention and in the case

of several projectors being provided on the back of the
screen, the overlapping of adjoining projecting light beams
is reduced or made unnoticeable by causing the adjoin-
ing transparencies to provide gradually diminishing trans-
parencies at the points of overlap.
" Alternatively, such overlap is minimized or corrected
by providing in the path of the light beam but next to the
transparencies, preferably in engagement therewith or
closely adjoining it, light intensity reducing wedges which
cause a continuous transition on the background screen
from one transparency picture to another.

These and other objects of the invention as will be
more fully apparent from the drawings annexed in which
FIG. 1 shows a top view upon a photocomposition sys-
tem embodying certain features of the invention.

FIG. 2 shows schematically an example of a picture
made in accordance with the invention.

FIG. 3 illustrates the invention as applied to back-
ground projection with a number of projectors arranged
cobliquely on one side of the background screen.

FIG. 4 shows a modification of FIG. 3 with adjust-
ments to reduce or compensate distortion.

FIG. 5 shows a specific gray wedge to cause transition
of adjacent projecting beams.

FIG. 6 shows the mounting of such a gray wedge and
FIG. 7 a modification of FIG. 6.

FIG. 8 represents a side view of FIG. 7.

FIG. 9 shows a projection arrangement involving a
distortion reducing and light deviating mirror.

FIG. 10 is a modification of FIG. 9 involving two light
deviating mirrors forming part of a prism.

FIG. 11 shows a distortion reducing projection ar-
rangement and FIG. 12 an arrangement for compensat-
ing unequal illumination of the background screen.

As apparent from FIG. 1, camera 1 is arranged at any
desired distance in front of a main projection screen 8.
In contrast to the known processes, the optical adjustment
of camera 1 is completely free and may be adapted to
any existing conditions. Objectives of any desired focus
can be selected. The shutter opening is also freely se-
lected, i.e., large openings may be used. Generally, the
distance is so chosen that actors 9 in their range of
movement is prejected sharply unless for pictorial reasons
the decorations or props are desired to be unsharp. The
shutter adjustment is adapted to the light density on pro-
jection screen 8. Projector 2 is arranged on one side of
camera 1, and preferably cooperates by way of back-
ground projection with the relatively small auxiliary pro-
jection screen. An auxiliary projector 3, a projection
lamp, an auxiliary camera, or a viewer may be arranged
opposite projector 2.

Camera 1 is a photographic still camera, a motion pic-
ture camera, or a television camera. Projector 2 can be
used for the projection of motion pictures, for example,
substandard films, or of still pictures.

In the optical range of camera 1, there is arranged an
optical reflecting system 4 which is covered partially with
a fully or at least partially reflecting layer 5. Preferably
system 4 consists of several slide mounts 16 and 17 to
carry partially or fully semi-transparent mirrors, fully
intransparent mirrors, or semitransparent observation
screens in exchangeable positions. The slide mounts are
arranged at such an angle to camera 1, for example 45°,
that the optical axis of camera 1 and the optical axis or
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projector 2 intersect each other upon the mirrer with
the same angle of incidence.

In case » fully intransparent mirror is inserted, the
semitransparent observation screen of camera 1 will only
show the picture of supplementary projection screen 6
formed by lens 7. Lens 7 is preferably arranged very
close to mirror 4 so that its diameter can be held within
reasonable limits and optical projection errors be reduced
to a minimum. Position and focal length of lens 7 are
so chosen that the picture of projection screen 6 appears
sharply upon the observation screen of camera 1 as soon
as camera 1 is focused sharply upon main projection
screen 8. The distance of mirrer device 4 is so chosen
that an imaginary point arranged at the intersection point
of the optical axis of camera 1 with mirror device 4, or
a tiny control point on the mirror, will appear on the
observation screen of camera 1 with a diameter of more
than 1 mm. and less than § mm.

The mirror is provided, on the lateral edges of the
optical range of camera 1, with control points of very
small diameter which should preferably be projected into
the camera screen with diffusion circles of .5 to 2 mm.
whereby the largest diameter of the circle of unsharpness
should correspond to the point of the mirror closest to the
camera while the smallest diameter should correspond
to the point of the mirror farthest from the camera.

It is very important to observe these conditions because
only in this manner the above mentioned independency
of operation in production technique is realized.

In front of projection screen 8 or better—in the sense
of the arrangement of camera 1—behind projection screen
8, main projectors 10, 11, 12, 13 are arranged which
produce the same picture on a greater part of main pro-
jection screen 8 as projector 2 on auxiliary projection
screen 6. The overlapping areas of projectors 10, 11, 12,
13 are covered by mask 21. In the oblique arrangement
shown of projectors 10 to 13, it is, of course, necessary
to project relatively distorted pictures in order to cause
these pictures to appear relatively undistorted on pro-
jection screen 8.

In the reflection system 4, reflecting layer 5 is arranged
preferably upon a glass plate 14 on the side towards
camera 1. Reflecting layer 5 is scratched out at an ir-
regular portion 5’ so that at this portion the glass plate
is completely transparent. Within this transparent por-
tion, the camera takes the picture of main projection
screen 8 and actors 9 moving in front of this projector
screen, and furthermore, if necessary, additional props
and decorations while outside of this portion, the picture
derived from auxiliary projection screen 6 is taken by the
camera.

Since the picture on screen 6 in accordance with the
invention coincides completely with the picture on main
screen 8§ if the various pictures are adequately adjusted,
no change will occur when the mirror is moved to and
fro or when its cutout is changed. Actors 9 therefore
have complete freedom of movement. It is only neces-
sary to take care that camera 1 sees the actors completely
through the scratched out portion of the mirror, If
necessary, the movement of the actors can be followed
by a corresponding displacement of the mirror. The pic-
tures projected on screens 6 and 8 can be moving pic-
tures, for example, street scenes with walking persons and
moving vehicles. In the picture shown in FIG. 2 the
two persons in front are actors which were on the stage
at the moment of the taking of the pictures while the
persons and the automobiles behind have been taken pre-
viously during the taking of the film projected by means
of projectors 2 and 16 to 13.

The upper part of the two persons on the right hand
background is derived at the moment of camera exposure
from auxiliary projection screen 6 while the lower part
is derived from main projection screen 8.

In case the above mentioned optical conditions and
the arrangements of the mirror are maintained, the transi-
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tions between the different pictures are so fluid that even
an experienced eye will not find any separation line. In
view of the fact that the transition line 5’ during produc-
tion can be continuously changed by displacement of the
mirror, this separation line is even less noticeable when
looking at the finished film because it travels over the
picture. As soon as actors ¢ go off the stage, other
persons who have been photographed previously can be
taken by camera 1, for example extras. In this manner,
changes in scenery are considerably enhanced because
for example the finished film or a television show does
not need to contain still pictures. During the change in
scenery the mirror may be replaced with another mirror
of different scratched-off portions, for example, one which
is more suitable for a closeup. -

In accordance with the above, the projection of a film
can be made to occur step-wise which may result in con-
siderable economy. The cameraman for example may
first be employed almost completely to turn a film with-
out using the main actors. This is especially important
where the individual scenes of the film take place in
different and distant parts of the world for example in
different continents, The film thus manufactured will
then be printed and if necessary otherwise treated so that
the corresponding film strips result for projectors 2 as well
as 10-13 which then form the same pictures on the auxil-
iary screen 6 and the main projection screen 8. The
final films will then be manufactured exclusively at the
studios in accordance with the process described above
by means.of -a camera 1, and only then the main actors
will have to come into play.

During the preparatory work, of course, the corre-
sponding mirrors are manufactured, the ranges of move-
ment for actors 9 established and the light values on pro-
jection screens 8 and 6 accurately adjusted.

Tn this way the main actors are enabled to play several
scenes in succession, independently of the decorations re-
quired for the different scenes, which facilitates their work
considerably.

In a similar manner television transmission and in
particular live shows are carried out. The insertion of
trick effects is facilitated. Thus, for example, it is possible
by a displacement of the mirror to make actors disappear
from or enter an open stage.

The adjustment of the camera is not subjected to any
restriction as long as its position with respect to projec-
tion screen 8 is unchanged. In camera 1, mirror 4; and
projector 2 are arranged on a fixed base plate as shown
in FIG. 1, this base plate can be moved to and fro, for
example, by means of rollers 4 in fixed rails with respect
to main projection screen 8.

Obviously in such displacement of camera 1, on plat-
form 23, care must be taken that projector 2 always pro-
jects the same picture on auxiliary projection screen 6
as is covered by camera 1 on main projection screen 8.
If, therefore, platform 23 is moved towards main pro-
jection screen 8, projector 2 must also be moved closer
to auxiliary projection screen 6. At the same time the
focal adjustment of projector 2 must be readjusted. This
can be achieved by hand, by the camera assistant, especial-
ly if during rehearsal the corresponding adjustment values
of projector 2 have been previously established.

Such readjustment also in accordance with the invention
can also be achieved automatically by means of a control
device as schematically indicated in FIG. 1.

For this purpose projector 2 is clamped to rail 28 by
means of an adjustable sleeve 9, which is displaceable
along a guide 27. The movement of a wheel 24 of plat-
form 23 is then transferred through a transmission link-
age 25-27 to rail 28. This transmission linkage is adjust-
able by means of a displaceable sleeve 30 to different
transmission ratios. In addition (not shown) a curve con-
trol mechanism, for example a finger with a contact bolt
or plate having a slot guiding a bolt, is so inserted in the
transmission path that a corresponding adjustment of the
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movement of projector 2 relative to the longitudinal dis-
placement of camera 1 is achieved. The shape of the
finger, the form of slot of the curve control mechanism,
are empirically fixed in the following manner:

Platform 23 is stepwise—by steps of one and a half feet
to two and a half feet, respectively—displaced in the di-
rection of main projection screen 8 whereby with the aid
of a test picture the corresponding adjustment is ac-
complished. The corresponding displacement values of
projector 2 are then determined and evaluated for the
manufacture of the curve. CGbviously when changing the
camera objective, the curvature of the curve control mech-
anism must also be changed. Furthermore, the focusing
of projector 2 can be controlled by a finger schematically
indicated at 39 which is also positively coupled with the
displacement of projector 2. It is, however, more advan-
tageous to hold camera 1 more or less fixed with respect to
projection screen 8 and to use, for example for closeups,
objectives of larger focal lengths unless it is preferred
to take these closeups separately with the aid of auxiliary

cameras.

Arrangement 3, shown in FIG. 1, for example, can be
a projection lamp which illuminates with white or colored
light the unscratched portion of the mirror as well as the
stage and projection screen 8. In this way, in a simple
way and manner, the range can be fixed in which actors
9 may not enter unless they are to disappear from the
range of the picture exposed in camera 1. In addition,
if necessary in this way the transition zones marked by
line 8’ can be clearly defined, especially if between the
transparent range of the mirror mask and the reflecting
range of the mirror mask a more or less wide semitrans-
parent transition line is provided.

Device 3 can also be a projector which serves for ex-
ample before taking, to take test points or test strips
upon the mirror to facilitate adjustment.

In television transmission, the optical device 3 may
consist of an auxiliary camera. This camera sees the pic-
ture exactly reversed with respect to the main camera 1,
i.e. it receives the picture of projection screen 6 through
the transparent cutout while the reflecting parts of the
mirror receive the picture of projection screen 8 and actors
9. In this way by switching over to camera 3, especially
in television productions, fadeouts and fadeovers can be
effected whereby then the mirror mask temporarily may
be exchanged against the full reflecting mirror so that
actors 9 have the full range of the stage at their disposal.
Then, however, the actors will not be anymore in the

. picture or between the decorations but in front of the
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scenery or the projected picture. Since camera 3 sees
the picture side-reversed as a result of the mirrored re-
flection, it may be -useful in many cases to arrange a
further mirror in front of camera 3. Preferably, how-
ever, device 3 is in the form of a viewer which has the
advantage that it permits a continuous control of the taken
picture during production.

In order to facilitate the realization of the invention,
the following example describes a complete production in-
cluding preparations. It is, of course, possible to omit
certain preparatory steps depending upon the require-
ments on the specific production. )

Example

A television play was prepared by manufacturing a
series of still pictures for example landscapes, buildings,
or pictures of small specially made models. Furthermore,
film strips were made of movie scenes with or without
extras without involving any main actors. From this mate-
rial appropriate prints were made for main projectors 10 to
13. It is naturally not necessary to use four main pro-
jectors 10 to 13, as shown in FIG. 1. Often a single pro-
jector is sufficient, arranged behind main projection screen-
8 to preduce by way of background projection a sharp

. picture. Here however we have the disadvantage of the

so-called hotspot, i.e., the light spot derived from the
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direct projection of the light source on to the projection
screen. Such hotspots must be covered by masks. If
necessary to cutout in mirror mask 4 is so selected that the
hotspot is not exposed to the camera. This is feasible
in accordance with the invention because, as already
stated above, complete freedom exists in selection and ar-
rangement of the mirror cutout. In view of the fact that
space in film studios, and especially television studios, is
rather limited and since large screen productions require
very wide studio spaces, generally, the oblique arrange-
ment of main projectors 10-13, as shown in FIG. 1, or,
wherever possible, background projection is preferred.
The areas of overlap of the projectors are covered by
means of shutters 21, 21’, arranged like the mirror in un-
sharp zones. As the result of the oblique arrangement of
the projector or projectors, the light intensities at screen
points closer to the projector are higher. This is com-
pensated in accordance with the invention by placing in
front of the projector, a gray wedge which has the great-
est intransparency at the side close to the screen and
which is fully transparent on the side away from the
screen.

Unless already during printing the corresponding still
photos or film strips. have been made for auxiliary pro-
jector 2, these strips could also be made after adjustment
of the main projectors by taking these pictures by means
of camera 1 in the absence of actors 9. This has the
further advantage that a complete coincidence of the pic-
tures is assured. From these still fotos of film strips
normal prints for projector 2 and mirror-reversed prints
for projector 3 are manufactured.

As has been found in practice, projector 3 facilitates
rapid adjustment of scenes. This projector could also
be used in place of camera 1. It is then difficult to re-
adjust camera 1 accordingly. Projector 3 serves to pro-
vide a sharp and clear adjustment although mirror 4 in
accordance with the invention is arranged in a zome in
which the unsharpness of the picture on mirror 4 would
already cause difficulties in adjustment. In detail the ad-
justment takes place in the following manner:

Mirror mast 4 will be replaced by a fully reflecting
mirror inserted in one of the slide rails 16 or 17. Pro-
jector 3 projects the mirror-reversed picture through
mirror 4 on main projection screen 8. Projectors 10 to
13 are inserted whereby it is now necessary that the two
pictures coincide on main projection screen 8. If neces-
sary, further corrections can be made by displacement of
projectors 10 to 13. If projectors are used on one side
only, for example, either projectors 10 or 11, or 12 and 13,
or if the projection screen 8 is illuminated obliquely from
above over the heads of actors 9, then it is possible for
improvement of the adjustment to rotate the screen some-
what about a horizontal axis or aline it about a vertical
axis. Now the cutout on the mirror is established. The
scratch line 5, on the one hand, should not run along
a regular straight line, otherwise there is a danger that
the separation lines will become visible. It should also
not be too irregular because it would be difficult to make
it up in a precise manner and precisely to fix the accurate
range for the actors 9. It has been found best to use in
practice a scratch line 5’ which consists approximately of
quarter circles of opposite curvature arranged in a longi-
tudinal array approximately following the scheme of
antique gothic, cross-bow ornaments.

The mirror is now replaced through a semitransparent
screen whereby the picture of projector 2 is so adjusted
upon the picture of projector 3 appearing upon the trans-
parent screen that the two pictures coincide.

If necessary the adjustment can be facilitated by tiny
control points upon the diapositives or film strips used for
projection.

Now the semitransparent screen is replaced by a mirror
inserted in one of the rails 16 or 17 whereby the exposure
by camera 1 occurs simultaneously with that of the main
actors 9. During exposure, as stated above, several scenes,
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or for example in television technique a complete half-
hour program, can be completed without interruption; at
any time scenes may be exchanged by inserting a fully
reflecting mirror in one of the rails 16 or 17.

If necessary, it is also feasible to switch over to an
auxiliary camera arranged for example laterally. Natu-
rally, it is also feasible to arrange between the mirror and
the main projection screen an optical system for example
a diffusion lens. The mirror can then be arranged swing-
able and rotatable,

It is also feasible, without departing from the scope of
this invention, to cause everything which has been de-
scribed above as passing through the cut out portions of
the mirror to pass over the reflecting portions thereof, and

5 conversely.

It is further feasible to focus the picture sharply upon
portions of the projection surface closest to the camera
axis and to use a lens system to adjust the sharpness of
distance to more distant objects. Such lens system can
also be arranged below the mirror in its cutout.

In this way the photocomposition process becomes sub-
stantially independent of position and magnitude of the
cutout on the mirror, which can be changed during pro-
duction. Thus, for example, it becomes possible without
being noticeable in the finished photograph to displace the
mirror during production, to track an actor with a cut-
out of varying size and position, or to displace the zone
of transition between the different component pictures into
relatively less noticeable areas.

For the purpose of making trick pictures, as an addi-
tional object of the invention, the mirror can be so dis-
placed as to cause during production cne of the actors
to disappear from the picture,

Similarly, the scenery can be changed during produc-
tion and with the camera being in full operation and, for
this purpose, an intransparent mirror is inserted behind
the mirror causing the camera to continue receiving the
full picture from the projection device arranged on side
thereof. Then the cutout mirror may be replaced by an-
other cutout mirror adapted to another scenery, where-
upon the intransparent mirror is withdrawn so that the
cutout of the new cutout mirror becomes again exposed.

This independence in production technique has par-
ticular advantage in television and, for example, in the
production of live shows, i.e., shows transmitted without
the interposition of films because, in this case, the show
does not have to be interrupted for change in scenery
or adjustment.,

For adjustment, the complete but mirror-reversed pic-
ture is projected through one of the projectors by means
of a full non-cut mirror upon the main projection screen.
Thereafter the projectors for the main projection screen
are adjusted on this picture until a desired juxtaposition
and light homogeneiety are reached. Now the cutout on
the mirror is determined and thereafter the mirror re-
placed, preferably by means of a semi-transparent screen,
to adjust the picture of the other projector with respect
to the picture of the first projector appearing on the semi-
transparent screen. Finally, the semi-transparent screen is
replaced by the cutout mirror and production started.

In FIG. 3 a projection screen 31 is dispersed between
a number of projectors 32, 33, 34 and 35 arranged
obliquely on the back of the screen with respect to a
camera 36 arranged in front of the screen 3% and as
shown in dotted line in positions 36’ and 36" adjusted
not to be exposed to the direct light of any of projectors
32 to 35.

Distortions caused by the angular position of pro-
jectors 32 to 35 are compensated for either by the use
of distorted transparency slides or distorting projection
lenses in projectors 32 to 35, or by an oblique position
of the transparency slides in projectors 32 to 35.

At the same time, by using several projectors as shown
in FIG. 3 covering relatively small sectors of screen 31,
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only the distortions of the individual sector can be re-
duced to a minimum.

In positions schematically indicated at 37, 38 and 39,
gray wedges are arranged to reduce separation lines to
a minimum between adjacent pictures, thus causing a
smooth transition from one light beam to an adjacent one.
Other projectors may be added as shown schematically at
49 in front of the screen so as to provide additional illumi-
nation, for example, for the actors playing in front of
screen 31.

In FIG. 4 the projection transferences corresponding
to the background are shown to be distorted previously
by an oblique arrangement of slide 41 in projector 42.
Additional distortion or distortion compensation can be
provided by adjusting or turning projection screen 31
around a vertical axis schematically indicated at 43.

FIG. 5 shows a specific mask or gray wedge to facili-
tate transition from one transparency to an adjacent one
or from one light beam to an adjacent light beam. This
mask does not represent a sharp black and white con-
figuration but rather an unsharp wavy form in the gen-
eral form of a longitudinal array of quarter-circles or
sectors of opposite curvature of increasing transparency
from one side to the other of the line shown in FIG. 5.

FIG. 6 shows a practical support of such a mask 44
on a telescopic arm 45 attached to projector 46 on a
universal hinge 47. This arrangement permits mask 44
to be adjusted not only longitudinally but also turnable
to any desired angular direction to adjust the transition
effects between adjacent intersecting lighting to a mini-
mum,

Transition compensation can also be effected, instead
of outside of the projector, within the projector itself, as
shown for example in FIGS. 7 and 8 where a frame 48
carrying one or two wedges of the type shown in FIG.
5 at 44 and movable with respect to the slide shown in
FIG. 7 in dotted line at 49,

Frame 48 may be movable not only in longitudinal but
also in a perpendicular direction for transition adjust-
ment,

FIG. 8 shows a corresponding side view of FIG. 7
in which the wedge carrying frame 48 is arranged close
but at a predetermined distance from transparency slide
49 and in an unsharp zone between transparency slide
49 and condenser 50, on the side way from objective 51.

A wedge such as shown at 44 can be manufactured in
any known manner but in accordance with the invention
it should have as little grain as possible in order to make
its effect inconspicuous as possible. For this reason,
the wedge pattern is photographed from a sharp picture
of the pattern arranged in an unsharp zone and on a
color photographic emulsion of very fine grain, and then
only the yellow picture is developed. After develop-
ment, the yellow emulsion is dyed with a gray dye or is
printed on a low-grain black and white emulsion there-
by producing the desired gradual density effect with a
minimum of loss in light density.

Distortion compensation can be effected in any known
manner, preferably on the picture itself which is taken
or printed in a distorted way and when projected on the
background screen appears in the right proportions. An-
other way of providing distortion is to adjust the slide
as stated before obliquely in the projector. Still another
way is to provide a distorting projecting lens.

FIG. 9 illustrates a way of providing distortion to-
gether with light deflection in accordance with the in-
vention while preventing the occurrence of direct incidence
of light on the camera objective.

In FIG. 9 the light from projector 52 is shown to be
passed over a distorting mirror 53 which compensates the
distortion caused by the oblique incidence of light beam
54 on background screen 31. Direction of the camera
axis is indicated by arrow 55.

In FIG. 10, light deflection is caused by two mirrors
which may be combined into a prism, as schematically
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indicated in FIG. 10 at 56, 57, and which serve to deflect
the light beam from direct incidence upon the camera of
which the optical axis is schematically indicated at 58.

FIG. 11 shows the disposition of a number of pro-
jectors in a step-wise arrangement with varying distances
from screen 31 as schematically indicated at 58, 59 and
60. Such arrangements may also serve to equalize screen
illumination and also to reduce distortion by reducing the
size of the different background products to a minimum.

FIG. 12 shows compensation of inequalities in illumi-
nation caused by the oblique arrangement of a projector
61 with respect to a background screen 31, by means of
a gray wedge similar to that indicated by FIG. 5 at
44 and arranged to reduce the light intensity of the
shorter leg of light beam 62.

In a specific embodiment in accordance with the in-
vention, the projector or projectors used for background
projection on the back of the screen need not be placed
unilaterally with respect to the axis of the screen but
may be positioned at any desired location on the back
of the screen.

In this case, all that is necessary for the purpose of
the invention is to provide in the light path of these
projectors, optical light reflecting or deflecting means
which cause the projecting light beam or beams to im-
pinge the background screen at an angle generally of
less than 90° with respect to the optical axis of the
camera lens or in any case at such an angle that the
camera is substantially not hit directly by the light beam
or light beams intersecting with the screen. Such light
deflecting means may also seem to distort and, there-
fore, to compensate the distortion due to the unilateral
oblique arrangement of the background projectors with
respect to the screen.

The invention is not limited to the distorting, compen-
sating, deflecting and equalizing means nor to the arrange-
ment of projectors, screen and camera illustrated but
may be applied in any form or manner whatsoever with-
out departing from the scope of this disclosure.

I claim:

1. In a photocomposition system for the manufacture
of still, moving and television pictures, a camera, main
picture projecting means and supplementary picture pro-
jecting 'means, a screen arranged to cooperate with both
said projecting means while providing a background for
a live scene occurring in front of said screen and means
including a reflecting surface having a transparent cut-
out for taking component pictures consisting of a main
picture derived from said main picture projecting means
through said transparent cutout; said reflecting surface
being arranged obliquely in front of said camera, while
supplementary picture components derived from said
supplementary picture projecting means are reflected from
one side only by said reflecting surface into said camera;
said camera being sharply focussed upon said main pic-
ture component and said reflecting surface being arranged
so closely to the camera that the circle of diffusion
measured upon the camera screen of a mirror point of
less than .01 mm. is between .1 mm. and 5 mm.; optical
collecting means being arranged on said one side of said
mirror for directing said supplementary picture compo-
nents in such a manner that these components are taken
by the camera sharply at the distance given.

2. Systemn according to claim 1 in which the reflecting
surface is arranged at such a distance in front of the
camera that the diameter of a diffusion circle of an opti-
cal point thereof is between .5 and 2 mm. and wherein
there is a main projection screen onto which the camera
is focused and onto which supplementary pictures simi-
lar to those directed from one side only upon the re-
flecting surface are also projected by way of background
projection in such a manner that the supplementary
and main pictures reflected from and passing through
the mirror, respectively, supplement each other within
the tolerances of the selected unsharpness without sepa-~
rating lines being noticeable.
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3. System according to claim 1 wherein said main and
supplementing projection means each include several
projecting beams; there being also means for masking
the areas of intersection of adjacent projecting beams.

4. System according to claim 1 comprising a projection
screen and in which at least said main projecting means
include several projectors arranged obliquely with re-
spect to said projection screen; there being provided
means including gray wedges for equalizing unequal illu-
mination due to the oblique position of the projecting
means.

5. System according to claim 1 comprising means for
exchanging said reflecting surface with additional means
reflecting from both sides thereof and supportable in
place of said first reflecting surface to facilitate align-
ment of the reflected pictures.

6. System according to claim 1 comprising at both
sides of the camera axis projectors so arranged that the
optical axis of each projector intersects with the point of
intersection of the optical axis of the camera on said
reflecting surface; a main projection screen and means for
exchanging said reflecting surface with fully reflecting
means so that a complete but mirror reversed picture
will be projected over said fully reflecting means upon
the main projection screen; the main projecting means
being adjustable upon said screen for picture coincidence
and light homogeneity.

7. System according to claim 1 comprising a back-
ground projection screen; said main projection means in-
cluding several projection means, at least some of said
several projection means including optical means for
distorting the transparencies projected therethrough to
compensate at least partially any distortion caused by
any oblique projection of said several projection means
with respect to said main projection screen.

8. System according to claim 7 wherein said back-
ground screen is angularly adjustable to reduce distor-
tion.

9. System according to claim 7 comprising a gray
wedge attached to at least some of adjacent projection
means in front thereof and in a position to cause gradual
transition from one light beam into the other at areas
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of intersection; each gray wedge being adjustable lon-
gitudinally as well as perpendicularly.

10. System according to claim 7 comprising a collec-
tor lens and an objective in at least some of said pro-
jecting means and a gray wedge arranged in said pro-
jecting means in an unsharp zone of the light path and in
a position between its collector lens and objective but be-
tween transparency and objective and close to but pre-
determinedly spaced from said transparency so as to
permit independent adjustment of wedge and trans-
parencies.

11. System according to claim 7 comprising gray
wedges in at least some of said projecting means to
cause gradual transition of adjacent light beams at areas
of intersection, said gray wedges being in the general
form of quarter circles of opposite curvature forming
a continuous longitudinal array.
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